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明，当 Cu-焊锡电极浸入溶液中，表面并没有立刻发生腐蚀。大约 0.5h 之后，


















3．探明了 EDA 作为铜的酸洗缓蚀剂的缓蚀效果及硫离子的影响作用 
用铜电极模拟印刷电路板表面的铜箔，以乙二胺（EDA）作铜在酸性介质
























The electronics material is the foundation and precursor of the information 
technologies. The electronics products have penetrated almost all aspects of society, 
such as scientific research, manufacture, national defence and life. However, with the 
small bulk, high density and thick metals layer, the electronics material may be 
destroyed by vary slight t corrosions , furthermore, the whole equipments are 
destroyed. Therefore, the studies on the corrosion and anti-corrosion of the electronics 
material corrosion are of greatly significant. Copper is one of the most important 
metal as electronics materials. For example, as the support of and the electric joint of 
electronic component, the surface of printed circuit board (PCB) is covered by a layer 
of copper. The printed circuit board may be disabled if copper on its surface corrodes 
in a given environment. In this work, the corrosion behavior of copper in medium 
containing Cl- and its influencing factors are investigated by using electrochemical 
techniques and surface analysis method. 
1. Study on the PCB Crevice Corrosion Behavior and Influencing Factors  
A simulating device was designed to study on the crevice corrosion of PCB. The 
method to measure corrosion parameters of PCB in different depth into the crevice is 
established. The effect of the immersed time, chloride concentration and pH of the 
solution, temperature, dimension of the crevice and dissolved oxygen are studied. It is 
indicated that these factors make the corrosion potentials and currents of copper in 
different deep place in the crevice change, and the corrosion product of the crevice 
corrosion is mainly composed of CuCl and tiny Cu(OH)2. 
Ag/AgCl array electrode as Cl- probe is developed to measure the chloride 
concentration and distribution in the crevice when the crevice corrosion of PCB takes 
place in 0.5 mol/L NaCl solution. The result indicates that with the increase of 
immersed time, the chloride concentration of the different deep place increase 
gradually. It is also found that the chloride concentration increase gradually with the 















2. Study of Localized Corrosion of Cu-soldering tin Interface by Using Scanning 
Microelectrode Technique  
Localized corrosion in an early stage of Cu-soldering tin interface can be 
observed by scanning micro reference electrode (SMRE) technique. SMRE 
measurement reveals that the corrosions of Cu-soldering tin do not occur immediately 
after exposing to 0.5 mol/L NaCl solution. The localized corrosion takes place after 
about half an hour immersion. With the time increasing to four hours, the localized 
corrosion occurs in the interface of Cu and soldering tin, and the degree of corrosion 
attains the biggest. When immersed time is between five and six hours, except crevice 
corrosion, galvanic corrosion happens. The corrosion of the interface and soldering tin 
becomes worse gradually. After seven hours, galvanic corrosion gets even more 
remarkable. The soldering tin as an anode is eroded gradually and the copper as a 
cathode is protected.  
3. Effect of Sulfide Ions on the Inhibiting Efficiency of EDA as a Copper 
Corrosion Inhibitor in Dilute HCl Solution 
The anticorrosion action of EDA on copper in dilute HCl solution and the effect 
of sulfide ions on the inhibiting efficiency are studied by the Tafel plot method. The 
corrosion potential of Cu shifts to more positive value and the corrosion current 
density decreases after the addition of Na2S to the solution. The results indicate that 
sulfide ions could increase the inhibiting efficiency of EDA because the synergistic 
inhibition effect between EDA and Na2S, resulting from the adsorption of HS- on the 
surface of Cu. This facilitates the adsorption of EDA to form a highly protective 
adsorbed layer, which prevents Cu from corrosion. 
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第一章 绪 论 
 




























































































Printed Circuit Board 的简写。它是重要的电子部件，是电子元器件的支撑体，是
电子元器件电气连接的提供者。由于它是采用电子印刷术制作的，故被称为“印
刷”电路板。印刷电路板的发明者是奥地利人保罗·爱斯勒（Paul Eisler），他于
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